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3^  Thijs  is  a progress  report  of  cooperative  investigations  containing  data, 
the  interpretation  of  which  msy  be  modified  with  additional  experiment ationp 
Therefore,  publication,  display,  or  distribution  of  any  data  or  any  statemeats 
herein  should  not  be  made  without  prior  written  approval  of  the  Crops  Research 
Division,  ARS,  USDA,  and  the  cooperating  agency  or  agencies  concemedp 

^ Cooperative  investigations  of  the  Crops  Research  Division,  Agricultural 
Research  SeriJlce,  and  the  Grain  Division,  Agricultural  Marketing  Service. 

The  samples  were  obtained  from  the  cooperative  experiments  with  the  State 
Agricultural  Experiment  Stations  in  the  spring  wheat  region. 
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INTRODUCTION 

Samples  of  the  standard  varieties  and  many  of  the  new  strains  of  hard  red 
spring  wheat  grown  ip.  cooperative  experiments  in  the  spring  wheat  region  of 
the  United  States  3/  are  milled  each  year  by  the  United  States  Department  of 
Agriculture  and  the  flours  baked  into  bread  to  determine  their  quality 
charac teris tic s o 

Tb,e  baking  methods  and  techniques  used  on  the  1959  crop  were  essentially 
the  same  as  those  used  for  the  19hh  to  195d  cropSj,  inclusive* 

The  purpose  of  this  report  is  to  make  available  to  coop^ators  the  quality 
da-fca  on  standard  varieties^  new  strains^  and  commercial  hard  red  spring  wheat 
from  the  1959  crop* 


SOURCE  OF  SAMPLES 

Tests  were  made  on  composite  and  individual  samples  of  the  uniform  va- 
rieties smd  maiy  other  varieties  and  strains  grown  in  plot  experiments  at 
cooperating  stations*  These  included  samples  grown  at  Madison^  Wis.;  Morris, 
Roseraount,  Waseca,  and  Crookston,  Minn*|  Edgeley,  Fargo,  Williston,  Langdon, 
Dickinson,  and  Mnot,  N*  Dak*|  and  Brookings,  S*  Dak*  Simile  tests  were 
made  on  Eastern  and  Western  composites  of  the  2?  strains  of  i^eat  grown  in 
the  uniform  regional  nurseries  and  on  the  wheats  from  the  station  nurseries 
in  Montana* 

There  were  also  included  28  samples  composited  by  grade  from  samples 
of  carlot  receipts  of  wheat  accumulated  during  a 90=d^  period  of  the  1959 
crop  movement  by  the  Minneapolis,  Duluth,  and  Great  Falls  offices  of  the 
Grain  Division*  These  samples  represent  country-run  receipts  of  the  class 
hard  red  spring  "sdiaat  and  included  only  those  lots  ttiat  were  graded  No*  5 
or  better  under  the  Official  Grain  Standards  of  the  United  States*  These 
hereafter  are  referred  to  as  commercial  samples*  This  is  the  twenty-first 
season  that  such  sanples  have  been  collected  and  tested* 


METHODS 

For  the  benefit  of  the  readers  who  are  not  familiar  with  the  tests  and 
terminology  used  in  this  report,  the  following  terms  are  explained  s 

Test  weight  per  bushel  is  the  weight  per  Winchester  bushel  determined 
in  the  laboratory  on  dockage-free  wheat* 

^ Ausemus,  E*  R*  Results  on  spring  wheat  varieties  grown  in  cooperative 
plot  and  nursery  experiments  in  the  spring  wheat  region  in  1959«>  U*  S* 
Department  of  Agriculture,  Agricultural  Research  Service,  Crops  Research 
Division,  ®-13“60,  79  ppo.  University  Farm,  St*  Paul,  Mnn.  (Processed)* 
January  I960* 
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Flo-gr  yield  is  the  percentage  of  flour  derived  from  the  sjheat  milled  on 
a Buhiler  automatic  laboratory  millo  Ten  percent  of  the  low  grade  flour  was 
discarded^  lea'^ng  a 90“percent  patent  floiir  'sdiich  was  used  for  the  chemical 
and  bread-baking  tests<>  However^  the  flour  yield  data  in  the  tables  are  re- 
ported on  the  basis  of  a,  straight  grade  flour  (100  percent)  detained  from 
each  sample®  Yields  are  expressed  on  a moisture-free  basis® 

Pearling  index  is  a measure  of  the  hai^dness  of  the  grain  determined  by 
pearling  20  grams  of  dockage-free  whole  wheat  for  1 minute  in.  a model.  No®  38 
Strong-Scott  pearler®  The  amount  of  material  pearled  off^  expressed  as  a 
percentage  of  the  wheats  is  called  the  pearling  index®  This  index  has  been 
found  useful  as  a guide  in  tempering  the  samples  for  milling  and  as  a measure 
of  the  hardness  of  the  grain®  A low  index  figure  indicates  hard  grain  and  a 
high  index  figure  indicates  soft  grain® 

Protein  content  is  nitrogen  determined  by  the  standard  Kjeldahl  procedure 
multiplied  by  the  conversion  factor  5® To  Values  are  reported  on  a lij.®0 
percent  moistorre  basis® 

Ash  content  is  the  residue  after  igniting  a sample  of  flour®  Low  or 
high  ash  appears  to  be  an  inherent  property  of  the  wheat®  Ash  cont^t  is 
expressed  on  a IkoO  percent  moisture  basis® 

Sedimentation  value  (wheat)  is  determined  by  the  method  described  in 
Cereal  Laboratory  Methods^  Sixth  Edition  (1957 )o  It  is  a combined  index  of 
gluten  content  and  gluten  quality  and  a high  value  is^  therefore^  a rough 
measure  of  superior  bread-baking  strength®  Sedimentation  values  are  reported 
on  a li|.eO  percent  moisture  basis® 

Mixing  time  is  the  optimum  time  necessary  to  obtain  a dough  of  maximum 
consistency  in  the  bread-making  process® 

Absorption  is  ttie  optimum  amount  of  water  in  percent  required  to  bring 
the  dough  to  the  desired  standard  consistency® 

The  mixogram  curve  is  a record  of  the  torque  produced  on  the  lever 
^stem  of  a mixogiap'h  when  dough  is  mixed®  The  results  of  these  tests  are 
reported  in  the  tables  under  iiie  headings  of  (1)  development  time  and 
(2)  mixing  tolerance®  The  development  time  is  the  period  required  in  minutes 
for  a dough  to  reach  the  peak  or  maximum  development^  or  the  time  needed  to 
develop  the  dough  properly  for  the  best  bread®  A very  rapid  curve  rise  to 
the  peak  results  in  a short  development  time  and  a quick  decrease  in  curve 
height  following  the  peak  indicates  a lack  of  dough  stability  during 
mixing®  lyiixing  tolerance  is  the  time  in  minutes  the  dough  maintains  its 
resistance  against  mechanical  action  with  little  decline  in,  the  height  of 
the  ctirve®  In  general^  a gradual  curve  rise  with  a slow  decline  (shown  as 
mixing  tolerance  in  the  tables)  after  reaching  the  peak  indicates  a dough 
of  good  stability  during  mixingo  Mxogram  patterns  have  been  studied^  and 
their  significance  as  relating  to  qualily  is  discussed  in  the  text®  Mixing 
tolerance  is  a property  of  flour  in  great  demand  by  commercial  bakers. 


The  bread-baking  tests  were  made  by  a foiimala  'using  ICX)  grams  of  floiar^ 

2.0  grams'  oi!"  'compressed  yeastj,  2.0  grams  of  salt^  5.0  grams  of  sugar 0.25 
grams  of  malted  -^iftieat  flour^  3«0  grams  of  shorteniiigj,  I4.0O,  grams  of  nonfat- 
dry  milk^  and  varying  amounts  (0  to  3 mg.)  of  potassium  br ornate.  The  doughs 
i-fere  fermented  for  3 hours  at  86®  F.  (30®  C.)^  proofed  for  55  minutes  at  86°  F. 
(300  C.)^  and  then  baked  for  25  minutes  at  144.0°  F.  Loaf-yolume  data  are 
presented  only  for  those  loiVes  containing  that  amount  of  potassi'um  bromate 
that  produced  maximum  loaf  vol-umes.  In  most  insi;ances  the  loaf  ha'vlng  the 
greatest  volume  also  had  the  best  grainy  texture^  and  crumb  color. 


Bread  loaf  'Volume  must  be  adequate  for  liie  protein  content  of  the  flour 
if  the  variety  is  to  be  considered  satisfactory.  The  loaf  volumes  are  ^own 
an  the  tables  on  an  is**  protein  basis  andj,  in  addition^)  on  an  expected 
loaf  vol-ume  basis.  The  expected  loaf  volume  based  on  flour  protein  content 
is  the  loaf  volume  obtained  from  baking  experiments  in  which  the  flour  from 
589  saiEples  of  10  hard  red  spring  wheat  varieties  was  tested  for  the  crop 
years  19hk  to  1947 • The  higher  ®*as  is*'  loaf  volumes  generally  are  associated 
f/fith  superior  bread-baking  strength. 


A check  or  standard  flour  (12.9  percent  protein  and  O.I4.7  percent  ash  on 
a 14*0  percent  moisture  basis)  was  included  in  the  baking  trials  with  each 
day*s  test.  The  average  volume  of  the  loaves  made  t-Jlth  the  standard  flour 
was  814  cc.  and  the  standard  error  was  23.5  cc.  On  this  basis  the  least 
significant  difference  between  2 single  bakes  was  66  cc. 


The  quality  properties  of  each  variety  with  respect  to  crumb  grain  and 
color  of  the  bread  are  shown  numerically  in  the  tables.  The  following  scores 
may  be  used  as  an  index  for  judging  these  2 properties! 


59  or  below 

60  to  69 
70  to  79 
80  to  89 
90  to  99 

100  and  above 


Very  poor  or  unsatisfactory 
Poor  or  questionable 
Fair 
Good 

Very  good 
Excellent 


Varieties  or  selections  having  loaf  volumes  approximately  125  cc.  less 
than  expected^  as  based  on  the  flour  protein  content^  are  quest! enable j and 
those  having  loaf  volumes  less  by  approximately  200  cc.  or  more  are  un- 
satisfactory. 


An  unsatisfactory  rating  on  one  or  more  of  the  properties  'wo'uld  indicate 
that  the  variety  or  strain  is  generally  undesirable  for  hard  -wheat  milling  or 
bread-making  piorposes  except  that  a questionable  rating  on  one  or  more  of 
the  quality  properties  may  be  balanced  by  other  outstanding  properties. 

The  milling  properties  are  discussed  in  the  text  and  should  be  considered 
along  with  the  bread-baking  properties. 
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EXPERH^IENTAL  RESULTS 
Station  Plot  Experiments 

The  quality  data  for  the  uniform  varieties  and  other  ^tieats  groiun  in 
plots  are  shown  in  table  1, 

Wisconsin  = ¥neat  samples  were  received  only  from  ]yfed±sono 

Nearly  all  of  the  wheats  were  damaged  with  the  possible  exceptions  of 
Henry  (CoI<,  1226$)^  H 305“2  and  Henry*  x Pdo  9U58?  (Colo  This  factor 

no  doubt  influenced  some  of  the  quali-^  characteristicsp  particularly  in  the 
way  the  wheats  handled  in  the  milling  process  and  the  ash  content  of  the  flour* 
All  of  the  damaged  wheats  milled  either  fair  or  poor«  However^,  the  flour 
yields  were  relatively  good  in  spite  of  the  low  test  weights  of  the  wheats* 

Most  of  the  varieties  and  strains  gianBi*al3y  satisfactory  bread  with, 
some  better  than  others*  The  loaf  volumes  for  the  most  part^  were  slightly 
lower  than  expected  considering  the  protein  content  of  the  flour* 

Tliere  was  little  variation  in  water  absorption  among  the  samples*  The 
range  was  from  62  to  70  percent^  with  Selkirk  highest*  Dough  mixing  times 
were  similar  for  all  the  samples  and  about  average  for  hard  red  spring  -sdieats* 
The  bread  crumb  grain  scored  good  to  very  good  for  all  the  samples^  but  the 
crumb  color  scores  were  a little  lower  than  desired  for  most  of  the  loaves* 

The  approved  and  named  hard  red  spring  varieties  Henry ^ Thatcher^  Lee., 
Selkirk,  and  Coi^ey  made  satisfactory  bread*  Gonley  and  Thatcher  were  perhaps 
tJie  strongest  of  these,  making  bread  of  good  loaf  volume  and  satisfactory 
internal  characteristics*  The  mixogram  patterns  for  both  varieties  were 
strong,  shoidng  relatively  long  development  times  and  mixing  tolerances* 

Henry  was  perhaps  the  weakest  in  quality  of  the  named  varieties#  This  was 
due,  in  part,  to  its  lower  protein  content  in  comparison  with  the  other 
comparably  grown  wheats*  It  was  best,  however,  of  the  varieties  in  the  yield 
of  flour, 

H 305°-2  milled  satisfactorily,  producing  a high  yield  of  flour  of 
relatively  low  ash  content*  The  absorption  in  the  breadnaaking  process  was 
high,  and  the  dough  handling  properties  elastic  and  pliable,  but  sli^tly 
sticky*  The  mixogram  pattern  for  strain  H 30^-2  shows  that  it  had  a 
relatively  long  development  time  but  a short  mixing  tolerance*  The  loaf 
volume  of  the  bread  was  about  that  expected  considering  the  flour  protein 
content,  and  the  grain  of  the  bread  was  very  good* 

Tests  of  the  recently  named  Canadian  varia%-  Cknthatch  (C*T*  233* 

C»I*  133h^)  show  j^  t©- -be  similar  t©  in  although  the  quality 

of  dough  was  some'&hat  better  according  to  the  mixogram  tests#  It  had  the 
longest  development  time  and  mixing  tolerance  of  the  Madison  samples#  It 
made  good  bread  and  the  grain  was  excellent* 


Table  1. — ^Tield,  milliiig,  baking,  and  chemical  results  for  hard  red  spring  wheats  grown  in  replicated  plots  in  19$9.- 
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See  text  for  me'fchods  and  moisture  basis  for  ■various  quality  de'terminations, , 
Rosemount,  Morris,  and  Crooks^ton  s^tations. 

Langdon,  Minot,  Fargo,  and  Edgeley  s-tations. 


Gelo  12633  3C  Henryk  (selo  1°1)  appears  to  be  similar  to  Henry  for  most 
of  the  quality  dharactOTdstxcs  for  Vjfcioh  comparisons  haTe  been  made.  The 
only  exceptions  to  this  were  its  higher  protein  content  (lol^  percent  in  Hie 
wheat)  .and  its  O.O7.  percent  higher  ash  content  in  the  floisTo  The  loaf  volume 
of  the  bread  was  about  that  expected  and  the  grain  of  the  bread  was  excellent. 
The  dough  properties  c-f  sel.  1“1  according  to  the  mixogram  tests  were 
moderately  strong.  TTis  doughs  at  the  time  of  pa5:3ning  were  pliable^  elastic 
and  slightly  sticky. 

Comparable  quality  tests  of  H 5l5  b-=-7<°2°12-5  show  that  it  was  generally 
similar  to  Selkirk  for  raaiy  of  the’”^o^rtiles  compared.  Three  exceptions  to 
this  should  be  pointed  out.  It  was  0.7  parcent  lower  in  wheat  protein  content 
was  k percent  lower  in  absorption^  and  had  a shorter  mixing  tolerance  time 
according  to  the  mixogram  tests  than  Selkirk.  H ^15  produced 

about  the  same  loaf  volume  as  Selkirk  although  it  was  lowest  of  the  two  (by 
1 percent)  ija  fl,our  protein.  The  doughs  were  pliable  but  slightly  sticky  at 
the  time  of  panning, 

Henry'^  x P,Io  9k$Ql  (C.I,  13h^7)  was  very  similar  to  Henry  except  pos- 
sibly  'if or  a few  quality  ckaracteristieso  It  had  a higher  test  weight  per 
bushel  (1,8  IbSo)  and  a lower  wheat  protein  content  (0,5  percent)  than  the 
comparably  grown  sample  of  Henry.  It  produced  a lower  ymld  of  flour  (0,6 
percent)  although  it  was  hipest  of  the  two  in  test  weight.  This  suggests 
that  the  cross  may  produce  less  flour  than  comparably  grown  samples  of  Henry 
of  the  same  or  similar  test  weight.  The  milling  properties  of  C.I,  13i;57 
were  satisfactory  according  to  the  single  sample  tested.  The  pearling  index 
indicates  that  this  selection  is  a medixmi  soft  wheat  and  not  so  hard  in 
texture  as  most  of  the  approved  hard  red  spring  'wheats.  It  is  similar  to 
Henry  in  this  respect.  The  dough-handling  properties  are  not  quite  so  satis- 
factory as  those  of  Henry.  They  were  judged  as  mellow^,  pll.ablaj  and  sli^tly 
sticky,  C.I,  13h$l  had  a reasonably  long  dough  development  time  but  a short 
mixing  tolerance  time.  Short  mixing  tolerance  time  is  an  undesirable 
property  of  this  strain.  Henryk  x P.I.  91+^8?  has  made  a loaf  of  bread  very 
similar  in  quality  to  that  made  from  Henry®  The  absorption  was  medium  high 
and  loaf  volume  about  that  expected  for  the  protein  content  of  the  flour. 

The  grain  of  the  bread  was  satisfactory^,  but  the  color  of  the  crumb  was 
about  the  minimum  fcr  bread  made  from  the  approved  hard  red  spring  wheats, 

Hexny^  x P.I.  9i|.587  is  not  so  strong  quality-wise  as  Thatcher  or  Lee^ 
included  in  this  test  as  standards  of  comparison.  It  appears  from  this 
single  test  of  G.I.  13kS7$  considering  the  data  as  a whole^  that  this  wheat 
is  nob  quite  so  satisfactory  in  quality  as  Henry.  Another  year's  test 
should  be  made. 

M.nnesota  - Samples  were  received  from  k Mnriesota  stations^  Crookston, 
Morris^  Rosemount^  and  Waseca.  The  quali"^  results  for  the  samples  from 
the  1|  stations  and  the  average  data  for  the  same  8 varieties  and  strains 
grown  comparably  at  3 of  the  stations—Morrls^  Crookston^  and  Rosemount^ 
Minnesota^  are  shown  in  table  1.  Only  5 of  the  8 wheats  were  grown  at 
Waseca® 
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Some  general  conclusions  should  be  noted  concerning  the  overall  character- 
istics of  this  year'’s  samples  before  starting  the  discussion  of  the  varieties 
and  strains  o Most  of  the  sauries  made  reasonably  good  bread  "with  little 
differences  in  quality  between  some  varieties  and  strains®  The  protein 
content  was  generally  highest  for  the  Morris^  Mnnesotaj,  samples  followed  by 
the  Crookston  and  Rosemount  samples^,  which  were  very  similar'^  with  the  Waseca 
wheats  lowest  of  the  I4.  stations®  The  ash  contents  .of  the  flours  for 
this  year^'s  Minnesota  samples  were  somewhat  higher  than  those  tested  last 
year®  The  flour  yields  were  highest  for  the  Crookston  samples®  Seven  of  the 
8 idieats  at  this  station  produced  exceptionally  high  flour  yields  ranging 
from  76 ®2  to  78®2  percent®  It  is  of  interest  that  the  ash  contents  of  the 
flours  were  also  relatively  low  for  a number  of  these  samples® 

The  loaf  volumes  were  highest  (by  a relatively  narrow  margin)  for  the 
Morris  and  Crookston  samples®  followed  by  the  Rosamount  sample s^  with  the 
Waseca  wheats  lowest  of  the  4 stations® 

The  Minnesota  varieties^  as  a group^  produced  bread  that  was  exceptionally 
satisfactory  in  grain  with  some  better  than  others®  It  is  of  interest  that 
of  the  29  wheats  18  of  them  made  bread  scoring  95  or  better  in  crumb  grain® 

Only  I|.  of  the  >3heats  produced  bread  scoring  85  in  crumb  grain^  which  is  con- 
sidered satisfactory  according  to  our  scoring  system®  Seventeen  of  the 
samples  made  bread  scoring  75  or  lower  in  cr\imb  grain®  The  cirumb  of  these 
was  yellow  and  not  so  white  as  those  scoring  higher  in  color® 

Two  of  the  most  promising  characteristics  of  a number  of  strains  were 
their  strong  dough  development  times  and  mixing  tolerances  according  to  the 
mixogram  tests*  k number  of  the  strains  were  better  than  the  approved  and 
named  hard  red  spring  varieties  in  this  respect®  Many  also  had  strong  dough 
characteristics  at  the  time  of  panning^  indicating  a satisfactory  quality 
property  in  a bread  flour®  In  general^  the  flour  from  this  yearns  Minnesota 
wheats  appeared  to  be  stronger  (tougher)  in  gluten  properties  than  last  year*s 
samples®  This  would  account  for  the  somei^hat  longer  mixing  times  required  for 
proper  development  in  comparison  with  pre'^?lous  years'  samples®  The  oxidation 
requirements  of  the  flours  for  best  bread  appear  to  be  a little  higher  than 
last  year  except  for  2 of  the  strains®  The  oxidation  requirements  for  the 
latter  were  lower  than  those  of  the  comparably  grown  approved  hard  red  spring 
varieties  tested  this  season® 

The  hard  red  spring  varieties^  Thatcher ^ Lee^  Selkirk.^  and  Conley  made 
satisfactory  bread®  Conley  was  perhaps  the  strongest  of  these  with  Lee^ 
Thatcher^  and  Selkirk  next  best  in  quality®  The  crimib  color  of  the  bread 
from  Thatcher  was  poor,  whereas  the  crumb  color  of  Lee  bread  was  very  good 
and  better  than  that  of  the  other  approved  hard  red  spring  wheats  from  the 
Mnnesota  stations®  The  bread  grain  was  very  good  in  the  loaves  from 
Conley  and  Selkirk®  The  mixogr^am  patterns  for  the  3 varieties  tested  were 
strong^  with  Conley  and  Lee  perhaps  slightly  superior  to  Selkirk  in  this 
respect®  The  dough-handling  properties  of  the  I4.  varieties  at  the  time  of 
panning  were  good^  being  strong^,  elastic^  and  pliable® 
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Tests  of  the  recently  named  Canadian  mriety  Canthatch  (Col,  133h^t 
GoTo  233)  show  that  it  was  similar  to  Thatcher  in  a"nimibeF'^  char  ao  ter  is  tics* 
It  was  much  like  Thatcher  in  test  weighty  pearling  index^  protein  content  of 
wheats  flour  yields  water  absorption^  dough  mixii’ig  time^  and  loaf  wlumeo 
The  loaf  volume  was  about  that  expected  for  the  protein  coiitait  of  the  flour » 
Canthatch  milled  satisfactorilyo  It  was  slightly  higher  than  Thatcher  in 
flour  protein  content  and  crimib  color  of  breads  and  slightly  lower  in  ash 
content  of  the  flour  and  grain  of  the  bread,,  The  oxidation  requirements  of 
GoI«  133li5  were  only  half  that  of  Thatcher^  a favorable  property  of  the 
strain*  The  dough  properties  (development  tiia©  and  mixing  tolerance)  were 
strong  ^d  equal  to^  if  not  slightly  better  than^  those  of  Conley^  according 
to  mixogrsmi  tests*  The  doughs  of  Canthatch  at  the  time  of  panning  were 
elastic  and  pliable ^ favorable  properties  of  the  strain* 

Comparable  chemical^,  milling^  and  baiang  tests  of  x Lee^ 

(sel*  II°53”5Ul)  show  that  with  the  exception  of  a faw  properties^  it  was 
very  similar  to  Lee  in  quality*  Selection  milled  satisfactorily, 

producing  a high  yield  of  flour  of  lower  ash  content  than  Lee,  a favorable 
characteristic*  The  oxidation  requirements  were  high  and  the  crumb  grain 
of  the  bread  very  good  arid  similar  to  Lee  in  this  respect*  The  bread  crumb 
color  was  only  fair  and  not  nearly  so  white  as  that  in  the  loaves  of  the 
comparably  grown  samples  of  Lee*  The  loaf  volume  of  the  bread  was  about 
10  percent  lower  than  expected  for  the  protein  content  of  the  flour*  Average 
figures  from  the  mixo^am  tests  show  ths:t  this  strain  has  a long  development 
time  and  ndjdng  tolerance*  This  was  one  of  the  strorAger  wheats  in  dough- 
mixing properties  of  the  comparably  tested  -samples  from  the  M.nnesota 
stations*  It  was  better  in  this  respect  than  Selkirk,  Conley,  or  Lee* 

The  Canadian  varielgr  Pembina.q  (CoT*  229  ).g  recently  named,  appears  to 
be  similar  to  Thatcher  in  quality*  It  milled  satisfactorily,  producing  a 
good  yield  of  flour  of  medium  ash  content,  and  was  like  Thatcher  in  these 
respects*  It  was  materially  hi^er  (1*0  percent  in  the  wheat)  in  protein 
content  than  Tha'bcher*  The  quality  of  the  gluten  in  CoT*  229  appears  to 
be  somewhat  poorer  than  expected,  according  to  the  flour  protein  as  in-“ 
dicated  by  the  loaf  volume  of  the  bread*  The  loaf  volume  of  the  bread  for 
C*T*  229  w^as  883  cc*  for  l5ol  percent  flour  protein  as  compared  with  Thatcher 
with  a loaf  volume  of  903  cc*  having  a protein  content  in  the  flour 
averaging  13«8  percent,  or  1*3  percent  lower*  The  internal  bread  character- 
istics, crumb  color,  and  grain  were  slightly  better  than  those  of  Thatcher* 

The  dough  properties  (development  time  and  mixing  tolerance)  were  strong* 

This  sample  was  one  of  the  better  strains  in  this  respect  of  the  wheats 
tested  from  Minnesota*  It  was  similar  to  strain  II-i4ii.=29  x Lee^  and  better 
than  Conley,  Lee,  or  Selkirk  in  this  respect* 
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Comparable  tests  of  ND  8l  x Lee  (HP  137)  show  that  it  laas  very  similar 
to  Lee  in  quality*  ND  137  milled  satisfactorily  but  produced  slightly  less 
(1*^  percent)  flour  than  Lee,  Both  were  nearly  the  same  in  test  weight. 

The  loaf  volume  of  the  bread  was  satisfactory  and  about  that  expected  for 
the  flour  protein  content.  The  grain  of  the  bread  was  very  good  but  the 
crximb  color  ^oas  10  points  poorer  than  that  of  the  bread  made  from  Lee,  The 
oxidation  req\3irements  of  strain  ND  81  x Lee  were  about  50  percent  less 
(a  favorable  property)  for  optimum  bread  than  most  of  ti^  ■sheats  from  the 
plot  trials.  The  quality  of  the  doughs ^ according  to  the  raixogr am  tests, 
indicated  strong  properties  ihat  were  very  siioilar  to  those  of  the  comparably 
grown  samples  of  Conley  and  Lee  and  better  than  those  of  Selkirk,  The  dough- 
handling properties  of  ND  137  at  the  time  of  pamaing  were  good,  being  elastic 
and  pliable. 

South  Dakota  » Samples  were  received  only  from  Brookings. 


ill  the  samples  made  satisfactory  bread  with  good  loaf  volumes  and  crumb 
grain.  Seme  were  better  than  others  in  crumb  color.  Small  differences  in 
many  of  the  quality  factors  made  it  possible  to  consider  the  data  as  a whole 
for  the  purpose  of  discussion,  A few  exceptions  will  be  pointed  out. 

Test  weights  and  flour  yields  were  good  with  only  one  or  two  exceptions, 
Selkirk  had  the  lowest  test  weight  of  53,8  pounds,  slightly  below  that  ex- 
pected for  approved  hard  red  spring  wheat.  Flour  yields  for  Willet,  Lee°  x 
Kenya  Farmer  (C,I,  13221),  and  Spinkcota  were  down  somewhat  considering  the 
test  weights  of  the  wheats.  Idling  characteristics  were  good  for  all  but 
two  of  the  Treats  tested,  Lee°  x Kenya  Farmer  and  Spinkcota  milled  only  fair. 
It  is  of  interest  that  Etta  handled  very  good  during  the  milling  process, 

Wheat  protein  ranged  from  l5o7  percent  for  Conley  to  a high  of  17,6  percent 
for  Willet. 

Pearling  index  values  showed  Cere&with  a value  of  29,  and  Marquis, 
with  31  were  hardest  in  texture | the  other  varieties  were  slightly  softer 
than  normal.  Undesirable  softness  was  shown  by  Willet,  Spinkcota,  and  Etta 
with  values  of  k3$  khs  and  iil  percent,  respectively.  Ash  contents  were 
also  quite  high  especially  for  Rushmore  (,66),  Lee  (,6l),  Lee°  x Ker^a 
Farmer  (,60),  and  Thatcher  x Kenya  Farmer  (,60),  Willet,  Spinkcota,  and 
Etta  were  lowest  in  flour  ash  content  among  Brookings  san^)les.  Water 
absorptions  were  good  with  only  a 5 percent  range  from  the  lowest  (63 
percent  for  i^inkcota)  to  the  highest  (68  percent  for  Mida), 

Dough-mixir^  times  in  the  bread-making  process  varied  somewhat,  Willet 
and  Rushmore  x Haynes  Bluestem  showed  poor  stability  with  short  mixing 
times  of  1,50  minutes  each  while  somewhat  .stronger  flours  were  evidenced 
by  mixing  times  of  2,50  minutes  for  Ceres,  Rushmore,  Lee,  Conley,  and 
Thatcher  x Kenya  Famer,  Intermediate  mixing  times  of  2,00  or  2,25  minutes 
were  obtained  for  the  other  7 samples  tested.  Optimum  bromate  requirements 
(2  mgs,)  were  the  same  for  most  of  the  flours.  The  exceptions  were  Ceres, 
Thatcher,  and  Thatcher  x Kenya  Farmer  which  produced  optimum  loaf  volumes 
with  only  1 mg,  of  potassium  bromate,  a desirable  characteristic. 
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Although  the  loaf  volumes  for  the  most  part  were  good^  they  were  some- 
what lower  than  expected  in  view  of  the  protein  contents  of  the  flours  <> 

The  greatest  differences  between  the  actual  and  the  expected  loaf  volumes 
were  for  the  samples  Lee^  Millet^,  Lee®  x Kenya  Farmer>^  and  Spinkcotao 

M-xogram  curves  were  chtained  for  most  of  the  samples o A few  of  the 
older  varieties  were  omitted  because  their  behaviors  in  ttie  dough-making 
process  are  rather  well  established®  However^,  some  of  1±ie  approved 
varieties  were  included  for  purposes  of  comparisono  The  short  development 
time  (1o75  minutes)  for  Rushmore  x Haynes  Bluestem  is  a desirable  factor 
but  the  short  mixing  tolerance  is  undesirable  and  shows  poor  stability  to 
mixing®  Lack  of  stability  as  indicated  by  short  mixing  tolerances  was  ob- 
tained for  M-da^,  Spinkcota,^  and  Etta® 

This  poor  stability^  coupled  with  mellow^,  shorty  slightly  sticky  or 
weak  dough  handling  characteristics  of  some  of  the  sample as  wen  as 
scMewhat  lower  loaf  volumes  than  expected^  may  indicate  to  the  wheat  damage 
to  the  wheat  caused  by  climatic  conditions ® However 5,  mellowness  or  weakness 
in  the  dough-making  process  is  perhaps  an  inherent  varietal  characteristic 
of  some  varieties®  Considering  the  qualiiiy  data  as  a ^Atole  Lee®  x Kenya 
Farmer  and  Thatcher  x Kenya  Farmer  appear  to  be  strong  bread  wheats  and 
similar  to  the  better  and  approved  commercial  varieties® 

— Mieat  samples  were  received  from  Langdon^  Minot^  Fargo, 
Edgeley,  WiLlistong  and  Dickinson,  North  Dakota®  The  average  data  obtained 
on  the  samples  from  only  the  first  stations  will  be  the  basis  for  dis- 
cussing the  quality  of  the  entries®  The  results  for  the  Williston  "sweats 
were  not  included  in  the  averages  principally  because  of  low  test  weights 
of  these  samples®  The  san^les  from  Dickinson  iricluded  only  6 of  the  11 
varieties  and  strains  grown  at  the  other  stations  and  were  also,  therefore, 
not  added  to  the  Ii.-station  averages®  Some  reference,  for  the  purpose  of 
comparison,  will  be  made  to  the  Williston  and  Dickinson  samples  at  the  end 
of  the  following  discussion  of  the  U“Station  averages® 

Most  samples  made  reasonably  good  bread.  The  protein  content  was 
generally  highest  for  the  Minot  and  Edgeley,  North  Dakota,  samples, 
followed  by  the  Langdon  samples,  with  Fargo  wheats  lowest  of  the  k stations. 
The  higher  protein  content  accounts,  in  part,  for  the  generally  better  loaf 
volumes  obtained  from  the  Minot  and  Edgeley  samples®  The  Edgeley  samples 
made  bread  that  was  particularly  good  in  ^ain,  and,  with  the  exception  of 
i|.  wheats,  all  scored  high  in  crumb  color.  The  older  approved  and  named 
varieties  Thatcher,  Selkirk,  Lee,  Mda,  and  Conley  generally  made  satis- 
factory bread,  with  some  better  than  others®  The  crumb  color  of  the  bread 
for  Thatcher  and  the  grain  of  the  bread  for  Conley  was  lower  than  that  of 
the  other  ij.  varieties®  Conley  had  the  strongest  dough  mixing  properties. 

Lee  was  best  in  protein  content  averaging  0®7  to  0.,9  percent  higher  than 
the  other  varieties.  The  loaf  volumes  were  about  the  same  for  the  5 wheats. 
Mida  was  best  of  the  s>amples  in  flour  yield  followed  by  Selkirk®  All  the 
varieties  mi,lled  satisfactorily® 
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ND  81  X Lee  (MS  137-°2)  produced  about  the  yield  of  flour  expected  from  a 
■saheat  having  a'Test  weight  of  58«5  poundso  The  milling  characteristics  of  the 
samples  from  Langdon  and  Edgeley  were  only  fair*,  The  ash  content  of  the  flour 
from  ND  137”2  averaged  highest  of  the  North  Dakota  samples  exceeding  those  of 
the  named  varieties  grown  under  comparable  conditionso  The  loaf  volume  of 
the  bread  was  lower  than  expected  for  the  protein  content  of  the  flour* 

ND  137“ 2 averaged  highest  in  protein  content ^ exceeding  Thatcher  and  Conley, 
but  was  slightly  lower  than  Lee*  It  appears  to  be  a high  protein  strain*  It 
was  one  of  the  highest  in  absorption  and  similar  to  Lee  in  this  respect*  The 
crumb  color  the  bread  was  medium  and  similar  to  that  of  Thatcher  but  poorer 
than  that  obtained  from  Lee,  Conley,  or  Mda*  The  p^airi  of  the  bread  was  good 
and  about  like  that  from  Thatcher,  M,da,  and  Lee*  The  dough  properties 
according  to  the  mixogram  tests  were  satisfactory  and  similar  to  Conley* 

ND  81  X Conley  (ND  153)  appears  similar  to  Mda  for  most  of  the  character- 
istics  for  which  coiiparlsonl  have  been  made*  The  one  exception  to  this  was 
the  deficient  milling  properties  of  the  Langdon,  North  Dakota,  sample*  The 
flour  was  difficult  to  remove  from  the  bran  and  the  middlings  milled  poorly. 

The  samples  from  the  other  3 stations  milled  satisfactorily.  One  favorable 
property  of  this  strain  was  the  satisfactory  grain  of  the  bread.  The  ab- 
sorption was  medium  and  similar  to  Selkirk,  The  loaf  volume  was  about  that 
expected  for  the  protein  content  of  the  flour  and  the  crumb  color  of  the 
bread  was  slightly  better  than  that  made  frcan  Thatcher*  The  dough— handling 
properties  of  ND  1^3  were  strong,  elastic,  and  pliable*  The  flour  iipJ.led 
from  ND  1^3  required  a fairly  high  amount  of  oxidation  (potassium  br ornate) 
for  optimum  results*  The  dough-mixing  characteristics  (mixing  time  and 
tolerance)  were  strong  and  similar  to  the  properties  found  in  Conley*  This 
is  a promising  bread  wheat  strain* 

Lee  X ND  3i{-  (ND  138-1)  milled  satisfactorily  and  produced  a slightly 
lower  yield  of  floiir  than  expected  fpr  a sample  of  this  test  weight*  This 
strain  appears  similar  to  Lee  for  most  of  the  characteristics  for  which 
comparisons  have  been  made*  The  dough-handling  properties  were  strong, 
elastic,  and  pliable,  and  the  water  absorption  was  high*  This  strain  re- 
quired slightly  less  oxidation  for  optimum  results  than  a number  of  other 
strains.  It  was  similar  to  Selkirk  and  Conley  in  this  respect*  The  loaf 
volume  was  about  that  expected  for  the  protein  content  of  the  flour*  The 
grain  of  the  bread  was  satisfactory  and  the  crumb  color  as  good  as  the 
bread  from  a number  of  the  approved  hard  red  spring  wheats.  The  mixogram 
pattern  for  ND  138-1  shows  that  this  strain  had  shorter  dough  development 
and  tolerance  times  than  the  typical  good  bread  wheats*  The  mixing 
tolerance  of  the  ND  138-1  samples  from  Langdon,  Minot,  and  Edgeley  were 
particularly  short* 
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Comparable  milling  and  baking  tests  of  k samples  of  the  recently  named 
Canadian  variety  Pembina  (C«To  229  RoLo  28ll|)  show  that  the  protein  content 
was  high  and  similar  to  Lee  and  the  flour  ash  content  abont  medium®  These 
Tflheats^  with  the  exception  of  the  sample  iVom  Fargo^  North  Dakota^  milled 
satisfactorily  and  produced  about  the  yield  of  floor  expected  for  their  test 
weights®  The  Fargo  sample  milled  iirLth  difficultyo  The  bran  was  tough®  The 
flour  was  hard  to  remove  from  the  bran  and  the  middlings  reduced  poorly®  The 
absorption  was  medium  high  and  the  oxidation  requirements  for  the  best  bread 
were  similar  to  that  of  Conley®  The  dough-handling  characteristics  were 
strong,  pliable,  and  elastic®  Pembina  had  the  strongest  dough-mixing  pro- 
perties according  to  the  mixograra  tests  of  the  samples  from  the  North  Dakota 
stations®  It  averaged  longer  in  development  time  and  tolerance  than  Conley, 
Selkirk,  and  Lee®  The  loaf  volume  of  the  bread  was  about  that  expected  for 
the  flour  protein  content  of  the  samples®  The  bread  crumb  color  was  about 
the  same  as  that  from  Thatcher  and  the  crumb  grain  the  same  as  that  in  the 
bread  made  from  Conley® 

Canthatch  (C®T®  233  " RoL®  2936)»  another  Cimadi.an  developed  variety, 
was  very  similar  to  Pembina  for  most  of  the  characteristics  for  'sdiich  com- 
parisons have  been  made  except  for  protein  content  and  dough-mixing 
properties®  R®L®  2936  was  lower  than  Pembina  in  protein  content  and  only 
sli^tly  shorter  in  dough-mixing  properties®  According  to  the  mlxogram 
tests,  Canthatch  was  the  third  strongest  wheat  in  dough  mixing  ^operties 
of  the  North  Dakota  samples®  The  loaf  volume  of  the  bread  was  about  that 
expected  for  the  protein  content  of  the  flour  snd  the  crumb  grain  was  good® 
The  milling  characteristics  of  the  wheat  were  satisfactory® 

Comparable  chemical,  milling,  and  baking  tests  of  x Lee^ 

(II-53“5hl)  show  that  it  was  very  similar  to  Caatimtch  Tn'  qualtty® 
milled  ^tisfactorily,  producing  a high  yield  of  flour  of  medium  low  ash 
content®  The  dough-handling  properties  at  the  time  of  panning  were  strong, 
elastic,  and  pliable®  It  was  one  of  the  highest  in  absorption  aiid  very 
similar  to  Lee  in  this  respect®  The  loaf  volume  of  the  bread  was  satis- 
factory for  the  protein  content  of  the  flour,  and  the  grain  of  the  bread 
very  good.  Average  figures  from  the  ndxogram  tests  show  that  this  strain 
has  a long  development  time  and  tolerance®  This  is  one  of  the  stronger 
wheats  in  dough-mixing  properties  of  the  comparahly  tested  samples  from 
the  North  Dakota  sation® 

Tests  made  on  a single  sample  of  ND  81  x Lee  (ND  137)  grown  only  at 
Fargo,  North  Dakota,  show  that  it  is  very  similar  to  Lee  (grown  at  the  same 
location)  for  most  of  the  characteristics  for  which  comparisons  have  been 
made®  ND  137  milled  satisfactorily,  producing  a good  yield  of  flour®  The 
flour  ash  content  was  lower  than  most  of  the  samples  from  this  station® 

The  dough-handling  properties  at  the  time  of  panning  were  strong,  elastic, 
and  pliable®  The  absorption  was  medium,  and  the  oxidation  requirement  was 
low  and  about  the  same  as  for  approved  varieties  gi'own  at  this  station® 

The  grain  and  crumb  color  of  the  bread  were  lower  th^  that  of  Selkirk, 

Lee,  and  Conley®  It  was  the  lowest  in  crumb  grain  of  the  samples  tested 
from  Fargo,  North  Dakota®  The  dough-mixing  time  was  medium  and  the  mixing 
tolerance  was  long  according  to  the  raixogram  tests® 
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The  ■wheats  from  M,llistono  North  Dakota^  were  in  generally  poor  condition, 
low  in  test  weight,  and  high  in  protein » This  was  related  to  or  responsible 
for  the  nnfa'vorable  showing  they  made  in  some  of  the  quality  tests*  Test 
weights  ranged  from  U8,2  to  poimds  and  wheat  protein  contents  ranged 

from  16,8  for  Selldj’k  to  19*8  percent  for  Ganthatch*  The  flour  yields,  as 
would  be  expected,  were  low  and  the  ash  contents  of  a number  of  the  samples 
higher  than  desired*  The  loaf  volumes  were  generally  lower  (about  10  to  2^ 
percent)  than  expected  for  the  protein  content  of  the  flour*  Considering 
the  data  as  a whole,  Conley  made  the  best  bread,  followed  by  Selkirk,  II-iUi.-29  x 
Lee*^,  and  Thatcher* 

The  6 Dickinson fl  North  Dakota^  -wheats  were  similar  in  quality  to  the  same 
varieties  evaluated  in  the  li.  station  tests*  II“iiij.“29  x Lee^  was  perhaps  best 
of  the  samples*  The  named  and  approved  varieties  made  satisfactory  bread* 
Selkirk  had  the  lo-west  loaf  volume  and  Lee  the  lowest  yield  of  flour* 


Uniform  Regional  Nursery  Composite 

Twenty-seven  wheats  from  the  uniform  regional  nursery  were  tested  in 
duplicate  for  their  milling,  baking,  and  chemical  properties*  These  consisted 
of  an  eastern  composite  of  grain  from  5 stations  and  a western  composite  of 
grain  from  10  stations  as  sho-wn  in  a footnote  to  table  2*  The  results  of 
the  quality  tests  for  the  eastern  and  western  composites  and  the  averages 
for  both  are  shown  in  table  2*  The  discussion  of  these  samples  •will  be  based 
principally  on  the  averages* 

Kixogram  curves  were  made  only  on  the  eastern  composite  samples*  Values 
for  the  development  times  and  mixing  tolerances  are  shown  with  the  eastern 
composite  data* 

When  possible,  samples  with  similar  quality  characteristics  have  been 
grouped  for  purposes  of  discussion;  otherwise,  individual  evaluations  of  the 
varieties  and  strains  have  been  made* 

Some  general  conclusions  sho-uld  be  noted  concerning  the  overall 
characteristics  of  this  yearns  nursery  samples  before  discussing  the  in- 
dividual varieties*  Most  of  the  samples  made  reasonably  good  bread  with 
little  differences  in  quality  among  them*  Perhaps  the  greatest  difference 
between  the  2 area  composites  was  in  their  protein  content;  the  eastern 
samples  were  hipest*  There  were  some  other  differences  such  as  test 
wei^t,  flour  yield,  ash  content,  and  absorption  between  the  2 composites, 
but  these  were  not  very  great* 
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The  samples  were  relatively  high  in  protein  content  with  a ntaraber  of 
them  testing  over  l6»0  percent*  These  varieties^  as  a group^  produced  ex~ 
ceptional  bread  in  grain^,  with  seme  better  than  others.  It  is  of  interest 
that  of  the  27  'i^ieats^  5 of  them  made  bread  scoring  100  and  9 others  scored 
95  and  97  in  cremib  grain*  This  is  sai  excellent  showing  and  encouraging  proof 
of  some  of  the  satisfactory  parent  material  being  used  in  the  hard  red  spring 
wheat  breeding  program.  About  half  of  the  samples  made  bread  scoring  78  or 
lower  in  crumb  color*  The  crumb  of  these  was  yellow  and  not  so  -sdiite  as  those 
scoring  85  and  higher  in  color*  One  of  the  promising  characteristics  of  a 
number  of  the  strains  was  their  strong  dough  properties  (development  time  and 
mixing  tolerance)  according  to  the  mixogram  tests*  Many  of  the  strains  also 
had  strong  dough  characteristics  at  the  time  of  panning^,  indicating  a satis- 
factory qualily  property  in  a bread  flour*  In  general^  the  flour  from  this 
year's  nursery  samples  was  stronger  (tougher)  in  gluten  properties  than 
last  year's  samples*  They  required  somewhat  longer  mixing  Mmes  for  proper 
development  and  have  longer  idocing  tolerances  in  comparison  with  the  previous 
year's  samples*  The  yield  of  flour  was  exceptionally  high  for  a number  of  the 
strains^  considering  the  test  weight  of  the  wheats* 

The  approved  hard  red  spring  varieties  iterquis,,  Thatcher,,  Selkirk,  Lee, 
and  Conley  made  satisfactory  bread*  Conley  was  perhaps  tlie  strongest  of 
these,  with  Mferquis  next  best  and  nearly  as  good  in  quality*  Both  produced 

a satisfactory  yield  of  flour  of  relatively  low  ash  content*  The  mixogram 

pattern  for  Conley  was  strong,  showing  a relatively  long  development  time 
and  mixing  tolerance.  The  dough-handling  properties  of  the  5 varieties  at 
the  time  of  panning  were  good,  being  strong,  elastic,  and  pliable* 

Her^*^  X F*I*  9U587  (Wis*  253)  milled  satisfactorily,  producing  an  ex- 
ceptionally  high  yield  of  low  ash  flour*  This  strain  was  the  highest  in 
flour  yield  of  the  comparably-grown  wheats*  The  pearling  index  value  in- 
dicated that  ¥iSo  253  is  a slightly  softer  wheat  than  Thatcher*  The 
absorption  was  medium  and  was  the  same  as  Marquis,  The  loaf  volume  of  the 

bread  was  about  that  e^qjected  for  the  flour  protein  content,  and  the  internal 

bread  properties  were  similar  to  those  of  Thatcher*  The  dough  properties 
(development  time  and  mixing  tolerance)  were  about  medium  and  very  similar 
to  those  of  Selkirk* 

Comparable  quality  tests  of  Conley  x KD  1^0-2  (HD  102)  show  that  it  is 
similar  to  Conley  for  most  of  the  characteristics  for  which  comparisons 
have  been  made*  M)  102  was  higher  in  test  weight  and  the  loaf  volume  of 
the  bread  was  a little  higher  than  that  of  Conley*  The  internal  character- 
istics of  the  bread  were  good  and  the  dough-handling  properties  at  the  time 
of  panning  were  strong,  elastic,  and  pliable* 

Lee  X MD  3U  (ND  81)  was  very  similar  to  Lee  in  quality  with  possibly 
2 exceptions*  NI)  bl  was’  1*3  percent  lower  in  flour  protein  content,  and 
was  shorter  in  development  time  and  mixing  tolerance  than  Lee*  The  doughs 
of  ND  81  at  the  time  of  panning  were  elastic  and  pliable* 


^ - 


ND  I|.  X Lee  (KD  90°5)  milled  only  fairo  According  to  the  pearling  index, 
the  grain  was  slightly  softer  than  the  approved  hard  red  spring  varieties* 

The  flonr  yield  was  relatively  high  for  the  test  weight  of  the  sample,  ND  90-^ 
produced  flour  of  high  ash  content  exceeding  that  of  both  Marquis  and  Lee, 

The  dough  properties  according  to  the  raixogram  tests  were  not  quite  as  strong 
as  those  of  the  comparably  grown  samples  of  Lee,  The  internal  characteristics 
of  the  bread  were  medium  good  but  the  loaf  volume  was  about  11,0  percent  lower 
than  expected  for  the  protein  content  of  the  flour. 

Tests  of  M3  81  x Lee  (HP  137)  show  that  it  was  very  similar  to  Lee  for 
most  of  the  characteristics  for  which  comparisons  have  been  made.  The  only 
exceptions  were  the  ash  content  of  the  flour  which  was  much  higher  and  crumb 
color  of  the  bread  which  was  13  points  lower  than  that  of  Lee,  The  dough- 
mixing time  in  the  bread-making  process  was  extremely  long  and  the  dough- 
handling properties  strong,  elastic,  and  pliable.  The  quality  of  the  doughs, 
according  to  the  mixogram  test,  indicated  strong  properties, 

Tlie  milling  characteristics  of  K33dM  x N 23^0  (KD  llt.0)  were  only  fair 
and  the  ash  content  of  the  flour  was  higher  than  that  of  the  coir^arably  grown 
sartiples  of  Marquis,  Thatcher,  and  Conley.  This  strain  produced  bread 
satisfactory  in  loaf  volume  and  internal  characteristics.  It  was  one  of  the 
better  wheats  in  dough  properties  according  to  the  mixogram  tests.  Both  the 
development  time  and  the  mixing  tolerance  were  long  and  like  Conley  in  this 
respect,  MD  li;0  required  about  2^  percent  less  oxidation  for  optimum  bread 
than  the  other  wheats  from  the  nursery  trials, 

MD  5 X M3  36  (ND  12^)  milled  satisfactorily,  producing  a good  yield  of 
low-ash  flour.  The  pearling  index  indicates  that  the  grain  of  M)  12^  is 
softer  than  the  comparably  grown  grain  of  Thatcher,  Conley,  or  Lee,  The 
loaf  volume  of  the  bread  was  about  that  expected  for  the  flour  protein 
content,  crumb  color  about  medium,  and  the  grain  of  the  bread  excellent. 

The  quality  of  the  dough  according  to  the  mixogram  test  was  medium  and  very 
similar  to  that  of  Selkirk, 

Tests  of  Lee  x M3  3k  (M3  138-1)  show  that  it  was  very  similar  to  Lee 
for  most  of  the  characteristics  for  which  comparisons  have  been  made.  The 
exceptions  to  this  were  the  higher  flour  ash  content  and  better  grain  but 
slightly  poorer  crumb  color  of  the  bread  than  that  of  Lee,  M3  138-1  re- 
quired about  iiO  percent  less  oxidation  for  optimum  bread  iiian  Lee,  The 
dough-handling  properties  of  M3  138-1  at  the  time  of  panning  were  good, 
being  elastic  and  pliable. 
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Comparable  milling  and  baking  tests  of  the  2 strains  ND  81  x Conley 
(ND  Nos*  1^2  and  1^3)  show  that  each  differed  in  some  respects  from  Cordey* 
Selection  ND  1^2  had  a higher  test  weight  in  the  grain^,  greater  yield  of  flour, 
slightly  lower  protein  content,  and  a better  absorption  than  Conley*  It 
required  2^  percent  less  oxidation  for  optimum  bread  and  the  development  time 
and  mixing  tolerance  were  not  so  strong  as  those  of  Conley*  Selection  ND  1^3 
was  very  similar  to  Conley  for  most  of  the  comparable  tests  made,  with  one 
possible  exception*  The  ash  content  of  the  flour  was  somewhat  higher  than 
that  of  Conley,  The  dough-mixing  and  handling  properties  were  strong  and  the 
loaf  volume  was  about  that  expected  for  the  protein  content  of  the  flour. 
Considering  the  data  as  a whole,  ND  1^2  appears  to  be  the  stronger  in  quality 
of  the  2,  but  the  differences  were  not  very  great* 

Lee  X Kexya  Farmer  (lI-52°32)  appears  to  be  similar  to  Lee  for  many  of 
the  qu^ity  ch^acteri sties  compared.  The  only  exceptions  to  these  were  the 
Mgher  ash  content,  lower  crumb  color  of  bread,  and  shorter  dough-mixing 
tolerance*  Lee  x Kenya  Farmer  required  about  I|.0  percent  less  oxidation 
for  optimum  bread  than  Lee, 


Seven  selections  from  a cross  II"lilj.-°29  x Lee  and  backcrosses  to  Lee 
were  tested  for  quality.  One  of  the  most  significant  and  promising  quality 
properties  of  the  selections  from  this  cross  was  their  very  strong  dough 
characteristics  as  shown  by  the  long  development  time  and  mixing  tolerance. 
All  of  the  selections  were  better  in  tM,s  respect  than  Lee*  The  best  of 
the  samples  was  perhaps  II“14i"29  x Lee^  (sel,  II”33-562),  with  sel*  Nos* 
II“53“532,  “^lil,  and  “565  nearly  as  strong  in  dough  quality  properties* 

Those  next  best  in  dough  properties  were  ll-kh-29  x Lee^  (II-52“7U)  and 
II“iU;”29  X Lee3  (sel.  Nos,  II“53"5ij.6  and  -567)0  The  longer  development 
time  and  mixing  tolerance  properties  of  these  strains  account  in  part  for 
the  satisfactorily  strong,  elastic,  and  pliable  doughs  at  the  time  of 
panning.  As  a group,  the  selections  from  the  cross  II-i|l;“29  x Lee  and  back- 
crosses  to  Lee  milled  satisfactorily  and  produced  a good  yield  of  flour. 

The  ash  contents  of  the  flours  were  somewhat  lower  with  the  exception  of 
sel.  No,  U“53“5i!.6  which  was  slightly  higher  than  that  of  Lee*  There  was 
some  variation  in  protein  content  among  the  samples  with  a greater  spread 
between  the  wheat  and  flour  in  some  samples  than  that  in  Lee*  The  crumb 
color  of  the  bread  from  the  wheats  as  a group  was  lower  and  the  bread  grain 
about  the  same  as  in  the  bread  from  Lee*  The  loaf  volumes  of  the  bread 
were  about  that  expected  according  to  the  protein  content  of  the  flours, 
with  2 possible  exceptions*  These  were  Selection  Nos*  II-53-562  and  -565, 
which  produced  moderately  lower  loaf  volumes  according  to  the  flour 
protein  than  the  others.  It  is  interesting  that  the  eastern  composite 
strains  have  generally  produced  higher  loaf  volumes  than  Lee  when  con- 
sidering the  flour  protein  content  of  the  crosses.  This  fact  is  evidence 
of  the  better  gluten  quality  of  the  strains  than  that  of  Lee*  Lee 
generally  produces  a lower  loaf  volimie  than  expected  according  to  the  flour 
protein  content,  indicating  a slightly  poorer  gluten  quality  than  that  of 
Thatcher,  Conley,  Mda,  or  Marquis,  Considering  the  data  as  a whole. 
Selection  Nos,  and  -567  appear  to  be  the  strongest* 
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Pembina  (CoTo  229)  was  similar  to  Thatcher  for  most  of  the  quality 
characteristics  for  which  comparisons  have  been  made.  It  was  a little  higher 
in  protein  content  and  lower  in  yield  of  flour  and  produced  flour  having 
about  the  same  ash  content  as  that  from  Thatcher»  In  milling^  the  flour  was 
found  difficult  to  remove  from  the  bran  according  to  the  single  sample  tested, 
C,T,  229  produced  satisfactory  bread.  The  dough  properties  (development  time 
and  mixing  tolerance)  were  moderately  stronger  than  those  of  Thatcher, 

Gan  thatch  (C,T,  233)  was  very  similar  to  Thatcher  in  quality.  Both 
samples  produced  flour  of  about  the  same  protein  content.  The  dough  of  , 
G,T,  233  at  the  time  of  panning  was  elastic  and  pliable,  Canthatch  required 
about  25  percent  less  oxidation  for  optimum  bread  than  Thatcher, 

Comparable  quality  tests  of  Reward  x C,I,  12632  (Wis,  2^1)  show  that  it 
was  very  similar  to  Lee  in  quality,  !ttie  only  exceptions  to  this  were  the 
lower  absorption  and  crumb  color  of  bread.  The  quality  of  the  dough  according 
to  the  mixogram  tests  show  that  Wis,  25l  had  a moderately  longer  development 
(mixing)  time  but  about  the  same  mixing  tolerance  as  Lee,  The  doughs  at  the 
time  of  panning  were  bucky,  an  objecticnabneproperty^  rather  than  mellow, 
pliable  or  elastic  ~ quality  characteristics  preferred  for  the  production  of 
pan  bread.  The  oxidation  requirements  of  Wis,  251  were  about  25  to  UO 
percent  less  than  those  of  the  approved  hard  red  spring  wheats.  This  is  a 
favorable  property  of  the  strain, 

(Lee  X ND  81  sib,)  x Lee  (ND  162)  was  very  similar  to  Lee  for  most  of 
the  quality  characteristics  for  wiiich  comparisons  have  been  made.  The  only 
exception  to  this  was  the  ash  content  of  the  flour,  which  was  higher,  and 
the  douglwiiixing  time,  which  was  slightly  longer  than  that  of  Lee,  NB  162 
made  satisfactory  bread  of  good  loaf  volume,  crumb  color,  and  grain.  The 
dough-handling  characteristics  at  the  time  of  panning  were  strong.  It  . 
required  about  UO  percent  less  oxidation  for  optimum  bread  than  Lee, 


State  Nursery  Trials 

Results  for  the  samples  grown  in  the  Montana  State  Nursery  trials  are 
shown  in  table  3«  These  include  samples  on  composites  of  a number  of 
varieties  and  strains  grown  in  the  Yield  Nursery  at  Moccasin,  Sidney  (dry), 
and  Havre j Advanced  Yield  Nursery  at  Moccasin,  Sidney  (dry),  and  Huntley 
(dry)j  and  from  the  fe,wfly  Yield  Nursery  at  Moccasin,  Sidney  (dry),  and 
Dutton,  Montana, 

Yield  Nursery 

Moccasin,  Sidney  (dry),  and  Havre,  Montana 

The  varieties  and  strains  for  this  Montana  composite  have  been  evaluated 
to  a considerable  extent  on  a consideration  of  the  quality  data  as  a whole. 

A number  of  the  samples  made  exceptionally  satisfactory  bread. 


Table  3«--Nilllng^  baking,  and  chemical  results  on  hard  red  spring  ■wheats  grovm  in  S-tate  nursery  triails,  1959  crop 
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All  were  relatively  high  in  protein  content  with  none  lower  than  l5.3 
percent  in  the  flouTo  The  optinmm  amount  of  water  (absorption)  required  to 
bring  the  dough  to  the  standard  consistency  in  the  bread-making  process 
was  high  for  a number  of  the  samples^  a favorable  property.  The  dough- 
mixing times  were  longer  for  some  of  the  strains  than  the  approved  hard  red 
spring  varieties  included  as  standards  of  comparison.  This  is  a desired 
characteristic.  The  flour  yields  were  reasonably  high  and  better  in  some 
instances  (7i;o0  percent  and  above)  than  expected  when  considered  in  relation 
to  the  generally  low  to  medium  test  weights  of  the  wheats.  The  crumb  color 
of  the  bread  as  a group  tended  to  score  low,  being  yellow  rather  than  white, 
the  latter  a prefen^ed  characteristic , The  yellow  crumb  color  is  perhaps 
not  too  objectiin^e  since  it  is  a common  practice  to  bleach  flour  to  the 
desired  whiteness  in  the  wheat  milling  process.  Crumb  color,  nevertheless, 
should  be  considered  in  evaluating  the  wheats  for  bread.  The  ash  content 
was  liigh  (0,60  and  above)  for  a number  of  the  flours,  not  a favorable 
property. 


Thatcher^  x Rescue  (B57~191;)  made  satisfactory  bread  and  in  some  re- 
spects was  superior  to  Thatcher  in  quality  properties.  It  was  higher  than 
Thatcher  in  protein  content,  water  absorption,  and  loaf  volume.  It  was 
low  in  ash  content  of  flour,  Thatcher^  x Rescue  milled  satisfactorily  but 
produced  2,7  percent  less  flour  than  Thatcher  although  both  were  similar 
in  test  weight  per  bushel.  The  dough-handling  properties  of  this  strain 
were  acceptable,  being  moderately  strong  and  pliable.  The  grain  of  the 
crumb  was  equal  but  the  crumb  color  of  the  bread  was  lower  than  that  in 
the  bread  from  Thatcher, 


The  3 selections  from  Thatcher^  x Rescue  appear  to  be  good  wheats  and 
are  very  similar  in  quality.  All  milled  satisfactorily,  Sel,  No,  b57"2114. 
produced  the  highest  yield  of  flour.  One  favorable  property  of  the  flours 
from  this  cross  was  their  low  ash  content.  All  3 samples  made  good  bread. 
As  a group,  the  water  absorptions  of  the  doughs  x^^ere  high,  ranging  from 
68  to  70  percent  as  compared  with  6U  percent  for  Thatcher, 


The  loaf  volumes  of  the  bread  were  about  that  expected  according  to 
the  protein  content  of  the  flours.  The  dough- mixing  time  was  the  same 
for  Sel,  B^7“21l4.  as  that  of  Thatcher  and  longer  for  Sel,  Nos,  B57-213  and 
-211  than  that  of  Thatcher,  The  grain  of  the  bread  was  best  (scoring  100) 
for  Sel,  B57“213,  followed  by  Sel,  B57“211  (scoring  95)®  Sel,  B57"21it  was 
lowest  (scoring  90),  None  of  the  samples  would  be  considered  unsatisfactory 
in  grain  of  bread.  All  3 strains  appear  to  be  of  good  quality  for  bread, 
Sel,  Nos.  B57“213  and  »211  are  perhaps  best  of  the  group  in  quality,  with 
Sel,  57-“21l4.  slightly  lower  and  nearly  as  good  quality  xd.se. 
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A number  of  the  Rescue~N13l5  x Golden  Ball  crosses  have  shomi  more  promise 
as  being  satisfactory  for  bread  than  some  of  the  other  wheats  from  the  same 
cross.  Considering  the  data  as  a whole ^ the  strains  which  appeared  best  in 
quality  were  selections  B57"127|»  -lOO^  “103j,  “l57s  ~lh9s  -17U,  and  -I. 

These  wheats  milled  satisfactorily  and  produced  a relatively  high  yield  of 
flour  in  relation  to  the  test  weight  of  the  wheats.  The  ash  content  of  the 
flour  was  about  that  expected  and  the  absorption  high.  The  doughu-mixing 
times  were  all  satisfactory  and  longer  than  that  of  Thatcher  ot*  Centana, 
which  were  grown  under  comparable  conditions.  The  dough-handling  properties 
were  strong,  elastic,  and  pliable.  Sel.  Nos.  57=1^  “1^7s  “I7U5  "127,  and 
“114.9  required  the  least  amount  of  oxidation  for  optimum  loaf  volumes  and  are 
the  best  wheats  of  the  group  in  this  respect.  All  of  these  strains  produced 
good  bread,  having  loaf  volumes  of  about  that  expected  for  the  flour  protein 
content.  The  crumb  color  was  medium  and  the  grain  of  the  bread  good  to 
excellent. 

The  other  Rescue-N13l5  x Golden  Ball  strains  would  have  been  more  satis- 
factory in  quality  i“or  bread  had  they  not  been  deficient  in  one  or  more  of 
their  quality  properties.  In  some  cases  the  deficiencies  were  only  minor 
but  should  be  considered  when  determining  the  value  of  these  crosses  in  relation 
with  the  others  for  increase  or  discarding.  These  selections  and  their 
deficient  quality  properties  were  as  follows s Sel.  B57"170,  because  of  short 
dough-mixing  time,  low  bread  crumb  color,  and  fair  milling  properties;  sel,  no, 
-175>  high  flour  ash  content;  sel.  nos,  -31,  -102,  and  -81  low  bread  crumb 
color;  sel,  no.  =176,  fair  milling  properties  and  lower  loaf  volume  than 
expected  according  to  the  flour  protein  content;  sel.  nos,  «172  and  -69, 
lower  loaf  volumes  than  expected  according  to  the  protein  content  of  the 
flour;  and  sel,  no.  -8I|.,  lower  loaf  volume  for  protein  content  than  expected 
and  pearling  index  high,  indicating  a softer  textured  wheat  than  the  approved 
hard  red  spring  varieties.  Other  strains  having  deficiencies  were  sel,  no, 

because  of  low  bread  crumb  color,  high  pearling  index,  and  fair  milling 
properties;  sel.  no,  -1^3,  a low  crumb  color  of  bread  and  high  flour  ash 
content;  and  sel,  no,  -lOo,  high  flour  ash  content,  low  bread  crumb  color, 
and  lower  loaf  volume  than  expected  according  to  protein  content  of  flour, 

A number  of  these  latter  enumerated  selections  made  bread  with  excellent 
grain  characteristics  and  exceptionally  high  flour  yields  {7k»0  percent  and 
higher)  in  addition  to  having  strong,  elastic,  and  pliable  dough  properties. 

Gluten  washing  experiments  have  been  made  of  a nimiber  of  the  Rescue- 
NI315  ^ Golden  BaIl-1  crosses  to  study  further  their  general  dough  properties. 

The  glutens  were  found  to  be  elastic,  pliable,  and  generally  similar  to  the 
glutens  washed  from  a number  of  the  approved  hard  red  spring  varieties. 

The  durum  wheats  (including  Golden  Ball)  generally  produce  short,  sticky, 
and  weak  doughs,  an  undesirable  property  of  a flour  for  bread  purposes. 
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According  to  the  iraxogram  curves  made  on  these  samples,  most  of  the 
crosses  and  varieties  had  about  the  same  mixing  tolerance  times  but  varied 
somewhat  in  their  development  times,.  The  tolerance  times  ranged  from  1,25 
minutes  to  lo?5  minutes,  shorter  than  Ihe  average  for  the  approved  spring 
wheats.  The  short  mixing  tolerances  indicate  a poor  or  weak  stability  to 
mixing,  an  undesirable  property  for  a commercial  bread  flour.  Development 
times  were  somewhat  longer  •with  a range  from  2,25  miii'utes  to  3*50  minutes, 
Rescue-N13l5  x Golden  Ball  (B57”170)j  Thatcher^  x Rescue  (B^T-l^U)^  and 
Thatcher^  x Rescue  (b57”213)  had  the  shortest  development  times  (2,25  minutes) 
with  Rescue-'W13l5  x Golden  Ball  (sel,  nos.  B57-1755  “102,  ”172,  -100,  ”103, 
”8U,  and  ”31)  longer  than  3«00  minutes.  Thatcher  and  Centana  had  average 
development  times  of  2,50  minutes  each  and  both  had  short  mixing  tolerances 
(1,50  minutes  each),  similar  to  those  of  the  comparably  grown  crosses  or 
selections.  As  a group,  the  selections  from  the  cross  Rescue“N13l5  x 
Golden  Ball  had  slightly  longer  development  times  than  the  group  with 
Thatcher  and  Rescue  as  parent  -wheats. 


Advanced  Yield  Nursery 

Moccasin,  Sidney  (dry),  and  Huntley  (dry),  Montana 

The  small  differences  in  quality  among  a number  of  samples  made  it  ex- 
tremely difficult  to  rank  the  wheats.  All  of  the  samples  produced  bread 
satisfactory  in  crumb  grain,  -with  some  better  than  others.  It  is  of  interest 
that  11  of  the  20  samples  produced  bread  scoring  90  or  above  in  crumb  grain. 
This  is  a fine  showing  for  one  of  the  important  bread  properties.  The  crumb 
color  scores  varied  from  low  to  medium  with  only  1 of  the  20  samples  making 
bread  scoring  as  high  as  90  in  crumb  color.  All  the  samples  milled  satis- 
factorily, Those  wheats  ha'Ving  the  best  milling  properties  were  Selkirk, 
Chinook,  Thatcher  x Lee  (B55-5)j  and  1953  x Lee  (B52“91)o  A number  of  the 
wheats  produced  a high  yield  of  flour  averaging  75oO  percent  or  better. 

These  are  some  of  the  more  promising  -wheats  among  the  advanced  yield  nursery 
samples. 

There  was  little  variation  among  the  samples  in  wheat  and  flour  protein 
content,  but  differences  were  greater  in  test  -weight  per  bushel.  The  higher 
flour  protein  contents  account,  in  part,  for  the  relatively  strong  and 
satisfactory  dough  characteristics  of  the  samples.  None  of  the  samples 
appeared  to  be  deficient  in  dough-handling  properties.  In  fact,  the  flour 
of  some  of  the  varieties  and  strains  is  stronger  than  desired  (buclqr)  and 
would  be  ideal  for  blending  with  flour  from  weaker  wheats. 

The  dough-mixing  properties  were  relatively  strong  for  most  of  the 
samples.  The  only  exception  to  this  was  1953  x Lee  (B52-91),  Xirhich  had  the 
shortest  dough- rai-xing  time  of  the  samples  comparted.  Those  s'brains  having 
the  longest  dough-mixing  time,  a desired  hard  red  sp>ring  quality  character- 
istic notvj-  in  demand,  were  Rescue=N13l5  x Golden  Bali  (b57“173)  and  Thatcher  x 
R,L,  2561+  (C,I.  13332),  Centaiia  and  Pilot  also  had  relatively  long  dough 
mixing  times,  Thatcher^  x Rescue  (B57-191)  was  nearly  equal  in  dough- 
mixing time  to  the  above-named  varieties. 
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The  approved  varieties^  Rescue Thatcher.,,  Selkirk^  CereSg  Centanaj  Pilot, 
Conley  a and  Lake^  made  satisfactory  bread,  Thatcher  and  Conley  were  perhaps 
sirongest  in  dough-handling  properties  at  the  time  of  panning,  Chinook  and 
Lee  produced  much  lower  loaf  volumes  than  expected  for  the  protein  content  of 
flour^  making  them  somehwat  less  desirable  than  the  other  approved  varieties. 

The  strains  that  appear  to  be  best  in  quality^  considering  the  data  as  a 
, whole,  were  Thatcher  x Lee 9 sel.  nos.  and  -5  and  Canthatch.  All  of 

these  wheats  had  good  dough- handling  properties,  and  the  bread  was  satis- 
factory in  loaf  volume,  grain,  and  crun±)  color.  The  dough-mixing  time  was 
medium  long,  flour  ash  content  low,  and  the  absorption  high.  Two  of  the 
flours,  Canthatch  and  Thatcher  x Lee  required  only  half  the  amount 

of  oxidation  (potassium  br ornate)  required  for  either  Rescue  or  Conley.  This 
is  a favorable  property. 

Those  next  best  and  nearly  as  good  as  the  above-named  wheats  were 
Thatcher3  x Rescue  (B57°-196)  and  Rescue-N13l5  x Golden  Ball  (sel.  nos. 

B.^7-173  and  -92 These  made  bread  that  scored  8^  in  bread  crimib  color  but 
this  is  perhaps  not  too  important  since  it  is  common  practice  to  bleach 
flour.  Two  favorable  properties  of  sel.  no,  B57-173  were  its  long  dough- 
mixing  time  and  high  flour  yield.  Sel,  no,  B57-196  was  lowest  of  -Uie  3 in 
flour  ash  content. 

It  is  interesting  that  the  dough  made  from  the  flour  where  Golden  Ball 
was  one  of  the  parents  in  the  wheat  cross  is  not  sticky.  This  is  frequently 
a property  of  the  flour  made  from  durum  wheats, 

A number  of  the  other  strains  would  have  been  more  promising  for  bread 
if  they  had  not  been  deficient  in  one  or  more  of  their  quality  properties. 
These  strains  and  their  lower  quality  properiy  or  properties  are  as  follows: 
Thatcher^  x Rescue  (B07-191)3  slightly  low  flour  yield  and  low  in  bread 
crimib  colorj  Thatcher  x R,L»  2^6k  (C,I,  13332),  high  in  flour  ash  content 
and  slightly  lower  in  loaf  volume  as  compared  to  that  expected  according  to 
the  flour  protein  content.  The  favorable  characteristic  of  these  2 strains 
are  their  relatively  long  dough-mixing  properties  and  their  strong,  elastic, 
and  pliable  dough-handling  properties  at  the  time  of  panning. 

The  recently  named  Montana  variety  Sawtana  (C,I.  1330l|.)  would  have  rated 
higher  except  for  its  low  bread  crumb  color  and  lower  than  expected  loaf 
volume  according  to  the  protein  content  of  the  flour. 

1953  X Lee  (B52“91)  was  one  of  the  highest  in  yield  of  flour,  lowest 
in  ash  content  of  flour,  and  produced  bread  having  the  best  crumb  grain  and 
color  of  the  samples  tested.  The  dough-mixing  time  was  shorter  than  that 
of  Gen tana  or  Rescue,  The  dough-handling  properties  of  this  one  sample 
were  mellow,  elastic,  and  slightly  on  the  weak  side. 
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lyiixogram  curves  have  been  made  on  the  I'lonr  composited  by  variety  from 
the  20  advanced  yield  nursery  samples*  The  results  of  these  tests  show 
that  there  were  some  differences  in  the  dough  characteristics*  The  mixogram 
patterns  for  most  of  the  samples  showed  reasonably  satisfactory  development 
times  but  shorter  mixing  tolerance  times  as  compared  with  the  wheats  grown 
in  the  different  state  plot  tri.als»  Even  the  mixing  tolerance  times  for 
the  approved  and  named  varieties  were  shorter  than  normally  expected.  It 
is  difficult  to  account  for  this  behavior  since  iliese  vaideties  were  high  in 
protein  content  and  their  dough  properties  at  the  time  of  panning  were 
generally  strong*  Ceres  showed  the  strongest  dough  properties  according  to 
the  mixogram  tests  on  the  long  time  approved  and  named  varieties.  The 
recently  named  Canadian  variety^  Pemfoinaj,  was  one  of  the  strongest  in  dough- 
mixing properties^  exceeding  the  approved  varieties  included  as  standards 
of  comparison,  Tliere  were  a number  of  strains  that  showed  good  dough 
quality  according  to  the  development  times  and  mixing  tolerances.  These 
were  as  follows?  Thatcher^  x Rescue  (B57‘-=’191)5)  Thatcher  x Lee 
and  Iiescue°-M13l5  x~~Golden  Ball  CB^7”173)'o'~  ” 

Sawfly  Yield  Nursery 

Moccasins  Sidney  (dry)s  and  Dutton^  Montana 

The  varieties  and  strains  for  this  Montana  composite  have  been  evaluated 
to  a considerable  extent  on  a consideration  of  the  quality  data  as  a whole, 

A number  of  the  samples  made  exceptionally  satisfactory  bread. 

All  the  wheats  were  relatively  high  in  protein  contents  with  none  lower 
than  lit., 8 percent  in  the  flour.  The  optimum  amount  of  water  (absorption) 
required  to  bring  the  dough  to  the  standard  consistency  in  the  bread- 
making process  was  exceptionally  high  for  a number  of  the  samples.  This  is 
one  of  the  favorable  properties  of  these  strains  and  varieties.  The  dough - 
mixing  times  were  longer  (3,00  minutes  or  better)  for  some  of  the  strains 
than  the  approved  Thatcherj  Rescue,  or  Chinook,  This  is  a favorable 
characteristic.  The  flour  yields  were  exceptionally  high  and  better  in 
some  instances  (?5o0  percent  and  above)  than  expected  when  considered  in 
relation  to  the  generally  low  to  medium  test  weights  of  the  wheats.  All 
of  the  wheats  milled  satisfactorily  with  most  of  them  having  very  good 
milling  characteristics.  These  samples  made  generally  very  acceptable 
bread  with  medium  to  good  crimib  color,  excellent  crumb  grain,  and  high  loaf 
volumes.  The  loaf  volumes  of  the  bread  were  about  that  expected  according 
to  the  protein  content  of  the  flour. 
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Considering  the  data  as  a "whole,  the  strains  that  appear  to  be  best  in 
quality  for  bread  were  Rescue  x Cadet  (C<,Ie  1332d),  Thatcher-KoF,  x Rescue 
(C,I«  13^7)5,  Thatcher^'" x Rescue  '(C»Io  13itl2TrR^cu^N1313  x Golden  Ball 
Xc.I«>  13li-09  ^d  °10)j  and  Thatcher-K.F/ x Rescue  (CoI»  13I|-19)<.  Rescue  and 
Thatcher  were  also  of  satisfactory  quality  for  bread o All  these  samples 
were  considered  acceptable  in  milling  properties,  produced  about  the  yield 
of  flour  expected  for  the  test  "weights  of  "the  wheats,  and  gave  medium  low 
ash  contento  The  dough-handling  characteristics  were  strong,  elastic,  and 
pliable o The  dough-mixing  times  were  long,  "with  samples  Colo  noso  13U17 
and  13li09  longest  and  best  in  the  group  in  this  respecto  In  the  bread 
tests  the  absorption  was  good  to  excellent  ("Varying  from  62.0  to  65.0  percent), 
loaf  volumes  about  that  expected  for  the  protein  content  of  the  flour,  bread 
grain  excellent  (scoring  95  to  100),  and  the  cr"omb  color  medi"um  to  very 
good.  The  low  crmb  color  of  the  bread  is  perhaps  not  too  objectionable 
since  it  is  general  practice  to  bleach  flour  "bo  the  desired  color  in  the 
wheat  milling  process.  Rescue  and  Thatcher^  x Rescue  (0,1.  13ipL2)  required 
the  least  amount  of  oxidation  (potassium  bromate) in  the  bread-making 
process  for  optimum  loaf  volumes,  which  is  considered  a favorable  property 
of  the  flour  for  bread. 

A number  of  the  other  strains  would  have  been  equally  satisfactory  for 
bread  if  they  had  not  been  deficient  in  one  or  more  of  their  quality 
properties.  In  some  instainces  these  deficiencies  are  not  very  great  but, 
nevertheless,  are  important  and  should  be  given  consideration  in  choosing 
the  strains  that  "will  best  meet  the  needs  of  the  industry.  These  strains 
and  "their  lower  quali"ty  properties  are  as  follows  g Kendee  x Hi4.6l33 
(C.I,  13i;21),  Thatcher^  x Rescue  (C.I.  131J-1),  and  Sa"wtana  (C.I.  1330^) a 
slightly  low  crumb  color  and  grain  of  bread|  Rescue  x Chinook  (C.I,  Il3l4-|.), 
low  bread  crumb  color j Thatcher-K.F,  x Rescue"' (C, I,  nos.  13l|-20  and  13l|.l^) 
and  Rescue  x Chinook  (C.I,  13330},  high  pearling  index  values  indicating 
softer  textxired  wheat  "than  the  approved  hard  red  spring  varieties j Kendee  x 
Hh6l33  (C,Io  13h22),  poor  bread  cinimb  colors  and  Chinook,  slightly  short 
dough-mixing  time  and  sticky  dough-handling  properties, 

A number  of  these  strains  have  some  favorable  and  outstanding  quality 
properties  "that  should  be  pointed  out.  These  ares  C,I,  nos,  13h21  and 
13h22,  long  dough-mixing  times  and  low  flour  ash  contentj  C.I,  nos,  llhlS 
and  1330U3)  high  flour  yields  and  long  dough- mixing  timesi  C,I,  nos,  13I|.20 
and  1333^  low  flour  ash  contentj  Chinook,  high  yield  of  flour  and 
absorption!  and  C.I,  133khs  high  wa"ber  absorption. 
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M-xogram  curves  were  made  on  these  samples  for  additional  quality  data. 
Most  of  them  had  moderate  to  long  development  times  but  only  short  to  average 
mixing  tolerances.  The  only  exception  was  Rescue  x Cadet  (C.I.  13328)  with 
a development  time  of  h»2^  minutes  and  a mixing  tolerance  of  3.00  minutes. 

The  rest  of  the  samples  in  this  group  had  mixing  tolerance  times  ranging 
from  1.00  minutes  to  1.75  minutes  except  for  Thatcher-K.F,  x Rescue  (C.I. 
I3UI7 ) with  a to3.erance  of  2.25  minutes.  There  was  considerably  more 
variation  between  samples  in  the  amount  of  time  required  for  optimum  de- 
velopment. The  curves  showed  development  times  ranging  from  2 .50  to  U.25 
minutes.  The  one  sample  having  the  longer  time^  other  than  Rescue  x Cadet, 
was  Thatcher-K.F.  x Rescue  (C.I.  13U17).  Development  times  of  l^.OO  minutes 
were  obtained  on  the  curves  for  Kendee  x h1;6133  (C.I.  13lj.21)  and  Thatcher- 
K.F,  X Rescue  (C.I.  13lil8)ji  Thatcher-K.F.  x Rescue  (C.I.  13i|20),  Rescue  x 
Chinook  (Cd.  13330),  and  Chrnook  had  the  shortest  development  times  of 
2.75,  2.75j  snd  2.5o  minutes,  respectively.  The  3 approved  varieties  were 
in  the  intemediate  group,  for  the  most  pai’t,  with  Chinook  appearing  to  be 
the  weakest  by  a slight  margin  mth  a 2.50  minute  development  time  and 
1.00  minute  tolerance.  Thatcher  and  Rescue  were  similar  with  development 
times  of  3.00  and  3.75  minutes  and  mixing  tolerances  of  1.50  and  1.50, 
respectively. 


Commercial  Samples 

As  in  past  years,  a number  of  commercially  grown  wheat  samples  were 
obtained  through  the  Grain  Division,  Agricultural  Jfeirketing  Service,  for 
comparison  with  the  varieties  and  strains  produced  in  experimental  plots. 
Twenty-eight  such  samples  representing  a number  of  grades  and  subclasses 
were  obtained  at  Great  Falls,  Montana,  and  Mnneapolis  and  Duluth,  Mnnesota. 
The  samples  were  composited  by  grade  from  2380  cars  of  wheat  grading  No.  5 
or  better.  This  is  the  twenty-first  season  such  samples  have  been  tested. 

The  results  are  given  in  table  U. 

. These  samples  generally  averaged  lower  in  protein  content  than  the 
varieties  and  strains  grown  in  experimental  plot  and  nursery  trials.  The 
Minneapolis  and  Duluth,  Minnesota,  wheat  samples  averaged  lii,3  and  lii.ij. 
percent,  respectively!  the  Great  Falls,  Montana,  samples  were  somewhat 
higher,  averaging  l5.0.  The  milling  characteristics  were  much  alike  for 
the  commercial  and  experimental  samples,  with  the  commercial  samples 
possibly  slightly  higher  in  yield  of  flour  on  the  average.  The  baking  and 
chemical  results  do  not  appear  to  be  greatly  different  when  compared  with 
samples  having  approximately  the  same  protein  content. 


able  lj«— Milling,  baking,  and  chemical  results  on  28  composite  commercial  samples  from  2,380  cars  of  hard  red  spring  ><heat  obtained  at 
Duluth,  Great  Falls,  and  Minneapolis,  representing  the  19^9  crop.2/ 
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Strains  and  Varieties  of  Current  Interest 

Each  year  many  new  wheats  are  tested  along  with  the  leading  commercial 
varieties  for  chemical,  milling,  and  bread-baking  quality.  The  data  on 
3 recently  named  varieties  and  3 strains  of  current  interest  with  averages 
of  comparable  samples  of  a number  of  approved  hard  red  spring  varieties  are 
shown  in  table 

Can  thatch  (C<,I.  133h$) 

Can  thatch  (C.I.  13314.5),  the  newly  named  Canadian  variety  from  a cross 
of  Thatcher^  x Kenya  Faimer  (CoT,  233“R«Lo  2936)  was  received  from  13 
stations  in  1959®  Comparable  milling  and  baking  tests  of  this  strain  showed 
it  to  be  similar  to  Thatcher  for  nearly  all  of  the  quality  properties  for 
vjhich  it  was  tested, 

Canthatch  averaged  only  slightly  higher  in  test  weight  and  protein 
content  than  Thatcher,  They  had  the  same  water  absorptions,  pearling  index 
values,  and  oxidation  requirements.  Both  were  similar  in  flour  yields, 
flour  ash  content,  dough-mixing  times,  sedimentation  values,  loaf  volumes, 
crumb  color,  and  crimib  grain.  One  of  the  favorable  properties  of  Canthatch 
is  its  excellent  grain  in  the  bread,  Canthatch  milled  satisfactorily.  The 
yellow  crumb  color  (low  score)  in  the  bread  from  Canthatch  appears  to  have 
been  carried  over  from  Thatcher,  one  of  its  parents.  The  dough  properties 
(development  time  and  mixing  tolerance)  according  to  the  raixogram  tests 
were  strong  and  equal  to,  if  not  slightly  better  than,  those  of  Thatcher, 

The  doughs  at  the  time  of  panning  were  strong,  elastic,  and  pliable, 
favorable  properties  of  the  strain, 

Pembina  (C«I,  13332) 


Ten  comparable  milling  and  baking  tests  show  this  recently  named 
Canadian  variety  to  be  about  equal  to  Thatcher  in  many  of  its  characteristics. 
It  milled  satisfactorily,  producing  a slightly  higher  yield  of  flour  than 
Thatcher,  It  had  the  same  test  weight,  ash  content  of  flour,  water  ab- 
sorption, oxidation  requirements,  and  crumb  color  of  the  bread  as  Thatcher, 

The  protein  content  of  the  wheat  was  materially  higher  than  that  of  Thatcher 
(0,7  percent).  As  indicated  by  the  loaf  volume  of  the  bread,  the  quality 
of  the  gluten  in  Pembina  appears  to  be  slightly  poorer  than  expected 
according  to  the  flour  protein.  The  loaf  volume  of  the  bread  for  Pembina 
averaged  885  cc,  for  l5«l  percent  flour  protein,  compared  to  Thatcher  with 
a loaf  volume  of  897  cc,  and  protein  content  in  the  flour  averaging  1^,3 
percent,  or  0,8  of  a percent  lower.  The  internal  bread  characteristics, 
crumb  color  and  grain,  were  similar  to  those  in  the  bread  from  Thatcher, 

The  dough  properties,  development  time,  and  mixing  tolerance  were  strong. 

The  doughs  at  the  time  of  panning  were  strong,  elastic,  and  pliable. 
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See  text  for  methods  and  moisture  basis  for  various  quality  determinations 
Not  determined  for  aU  sauries  baked  into  bread. 


N»D,  81  X Lee  (G.I,  133ii9) 


Six  comparable  tests  of  NaD.  81  x Lee  show  that  it  is  very  similar  to 
Lee  for  most  of  the  characteristics.  The  only  exceptions  were  the  flour 
yieldj  T^)hich  was  Id  percent  lower^  and  the  crumb  color  and  grain  of  the 
breadj  which  were  11  and  6 points  lower^  respectively,  A number  of  the 
station  samples  milled  only  fair  and  produced  flours  of  relatively  high  ash 
contents.  The  handling  properties  of  some  of  the  doughs  at  the  time  of 
panning  were  mellow^  moderately  elastic ^ and  pliable^  while  others  were 
strong  and  bucky.  The  quality  of  the  doughs  according  to  the  mixogram  tests 
were  similar  to  Lee. 

X Lee^ 

Two  samples  each  of  2 promising  selections  from  a cross  of  II-14i-29  x 
Lee  and  backcrosses  to  Lee  were  compared  with  corapai'ably  grown  samples  of 
Lee,  These  selections  are  II“53“562  and  One  of  the  most 

significant  and  promising  quality  properties  of  these  2 selections  from 
this  cross  th^ir  veiy  strong  dough  characteristic  as  shown  by  the  long 
development  times  and  mixing  tolerances  according  to  the  mixogram  tests. 

Both  selections  were  better  in  this  respect  than  Lee^  with  selection  11-53-562 
stronger  of  the  two.  Both  selections  were  similar  in  chemical^  milling,  and 
baking  quality.  Selection  11-53-562  had  a higher  test  weight  and  a lower 
flour  yield  than  II-53-56?*  This  is  in  addition  to  the  dough  properties 
according  to  the  mixogram  tests  as  already  mentioned.  In  comparison  with 
Lee,  the  selections  were  lower  in  protein  content,  ash  content  of  flour, 
and  crumb  color  of  bread.  The  flour  yield  was  highest  for  selection 
II-53-567>  exceeding  that  of  Lee,  Both  of  the  selections  required  about 
one-third  less  oxidation  for  optimum  loaf  volume  than  Lee,  The  milling 
properties  of  both  selections  were  satisfactory. 

The  doughs  handled  satisfactorily  at  the  time  of  panning,  being  strong, 
elastic,  and  pliable.  These  are  promising  bread  strains, 

Sawtana  (C,I,  1330h) 

The  recently  named  Montana  variety,  Sawtana,  a selection  from  the  cross 
Rescue  x 1831,  has  been  found  satisfactory  as  a replacement  for  Rescue, 
Thirteen  comparable  tests  of  Sawtana  (C,I,  1330U),  starting  with  the  crop 
year  1952,  show  that  with  the  exception  of  a few  properties  it  was  very 
similar  to  Rescue  in  chemical,  milling,  and  baking  quality.  The  test 
weight  was  3,0  pounds  lower  than  that  of  Rescue  and  the  flour  yield  was 
0.9  percent  higher,  Sawtana  appears  to  have  milled  satisfactorily  and  in 
some  years  was  excellent.  The  yield  of  flour  from  it  was  remarkably  high 
for  a wheat  of  only  55<>9  pounds  test  weight.  This  variety  produced  a 
satisfactory  loaf  volume  and  about  that  expected  for  the  flour  protein 
content.  The  quality  of  the  doughs  according  to  the  mixogram  tests  was 
similar  to  Rescue,  The  doughs  at  the  time  of  panning  were  good  on  the 
average,  being  elastic  and  pliable. 
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19^3  X Lee  (C,I>  132^2) 

Ei^t  comparable  quality  tests  of  1953  x Lee  (C«I«  132ii.2,  B52-91)  with 
Lee  and  Selkirk  have  been  made,  starting  with  the  195i|.  crop,  1953  x Lee  was 
similar  to  Lee  in  a number  of  characteristics  for  which  comparisons  have 
been  made*  It  was  much  like  Lee  in  test  wei^t,  pearling  index  value, 
absorption,  doughnnixing  time,  and  the  bread-making  properties,  e.g.,  loaf 
volume,  oxidation  requirements,  crumb  color,  and  grain*  The  oxidation  re- 
quirement of  this  strain  was  lower  than  that  of  Selkirk,  a favorable 
property*  It  was  lower  in  protein  content  (l*li.  percent  in  i«heat  and  1*3 
percent  in  the  flour)  than  the  comparably  groim  Lee*  It  averaged  1*1 
percent  hi^er  in  flour  yield  than  Lee,  which  had  about  the  same  test 
weight*  One  favorable  property  of  this  strain  was  its  somewhat  lower  ash 
content  of  flour  than  either  Lee  or  Selkirk*  1953  x Lee  had  an  average 
flour  ash  content  of  0*U0  percent  while  Selkirk  tested  and  Lee  0*it7* 

It  was  moderately  strong  in  dough  characteristics,  being  elastic  and  pliable* 
It  differs  from  Selkirk  in  that  it  was  higher  in  test  wei^t  (2*3  pounds), 
lower  in  protein  content  (0*5  percent  in  the  wheat  and  0*8  percent  in  the 
flour),  and  lower  in  flour  ash  content  (*05  percent)*  It  needs  about  2$ 
percent  less  oxidation  for  optimum  bread  than  Selkirk*  Otherwise,  it  was 
very  similar  to  Selkirk  for  the  other  characteristics  not  mentioned* 
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